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ABSTRACT
Objectives: To assess the knowledge of universal precautions for the delivery and operating rooms
by residents and students and to evaluate their use of universal precautions.
Study Design: Obstetrics and gynecology (ob/gyn) residents (n 30) and students (n 31) from
an inner-city, teaching hospital were polled by anonymous questionnaire to assess their knowledge
of the appropriate barrier equipment for certain ob/gyn procedures. To determine actual compli-
ance with universal precautions, 459 ob/gyn procedures were observed. We noted the use of ap-
propriate barrier equipment for each procedure: gloves for pelvic exam and face shields, gowns,
gloves, and booties for vaginal delivery, cesarean delivery, and dilation and curettage. The True
Epistat statistical software program was used to perform simple regression analysis.
Results: Thirty residents (100%) knew the appropriate barrier equipment required for each type
of procedure performed. One student (<1%) did not know that booties were appropriate for the
surgical procedures. Rationale for lack of compliance with universal precautions elicited by the
questionnaire included time constraints (64%), inconvenience (52%), and presumption that patient
was not infected (34%).
The observed rate of compliance with universal precautions by participants indicates that indi-
vidual compliance was inversely related to the years of experience (overall compliance rate of
students was 96%; for first-year residents, 92%, second-year residents, 89%, third-year residents,
84%, fourth-year residents, 78%; r -0.9918, P 0.0009).
Conclusions: Knowledge regarding universal precautions was nearly 100%, while overall ob-
served compliance was only 89%. Compliance with universal precautions was better among stu-
dents (96%) than among residents (88%). Compliance with universal precautions was inversely
related to years of experience. Infect. Dis. Obstet. Gynecol. 6:123-128, 1998.
(C) 1998 Wiley-Liss, Inc.
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ecause of the nature of their work, health care
providers in the area of obstetrics and gyne-
cology are faced daily with potential exposure to
patients’ body fluids (including blood, urine, and
amniotic fluid). Exposure may also come in the
way of percutaneous injury from contaminated
needles and sharp instruments that abound in la-
bor and delivery rooms and surgical suites. As a
result of these exposures, health care providers are
at increased risk of exposure to blood-borne patho-
gens, including hepatitis B virus (HBV), hepatitis C
virus (HCV), and human immunodeficiency virus
(HIV). 1-3
It has been estimated that 30% of individuals
with percutaneous exposure to HBV will become
infected in the absence of vaccination or prophy-
laxis if the source is HBeAg positive.4 Estimates of
the infectivity of health care workers exposed to
HBV range from 2-40% and depend on the titer of
virions present in the contaminated blood.-7 Es-
tablishing the risk of infection with HCV after oc-
cupational exposure is more difficult, as the esti-
mates of prevalence in the general population are
not very reliable. The reported risk for infection
with HCV after an occupational exposure varies
from 0-10% depending on the methodology used
for testing.8-1 Investigators using polymerase
chain reaction to measure HCV infection by detec-
tion of HCV RNA reported an incidence of 10%.1
In the case of HIV, it is estimated that the risk of
obtaining HIV from a percutaneous exposure in the
health care setting is approximately 0.3%.3 The se-
roprevalence of HIV in this country has been re-
cently estimated to be 0.3%. 11 Although the risk of
transmission is smaller than that ofHBV and HCV,
the uniformly devastating consequences of HIV in-
fection make it a serious health threat.
The Centers for Disease Control and Preven-
tion (CDC) have published specific universal pre-
cautions guidelines that address the issue of pre-
vention of occupational exposure to blood-borne
pathogens. These guidelines include recommenda-
tions for appropriate protective garments and bar-
rier equipment, proper handling of sharps, and the
vaccination of all at-risk health care workers. These
recommendations introduce the concept that "all
patients should be assumed to be infected with
HIV and other blood-borne pathogens. ’’lz
Given the risks of acquiring diseases from
blood-borne pathogens, it would be reasonable to
expect that health care providers working in the
environment of a labor and delivery suite would
take precautions against such exposures very seri-
ously. However, recent studies have shown that
compliance with universal barrier precautions in
the high-risk setting of emergency rooms, surgical
suites, and critical care units is less than opti-
mal.13-9 Compliance with universal precautions
thus becomes an important issue, and determining
the reasons for failure to comply with universal pre-
cautions becomes an important priority as well.
The purpose of this study was to determine
whether obstetric and gynecology residents and
medical students are knowledgeable concerning
universal precautions and to assess whether they
follow these precautions in their daily duties in the
labor and delivery rooms and surgical suites of a
teaching hospital. The study also examines pos-
sible reasons that lead to lapses in the use of uni-
versal precautions.
MATERIALS AND METHODS
Residents from the University ofTexas Health Sci-
ence Center at Houston, Department of Obstetrics,
Gynecology and Reproductive Sciences, rotating
transitional interns and family medicine residents,
as well as medical students rotating on obstetric/
gynecology service, were asked to participate in a
two-part study.
The participants were first given a five-part
questionnaire to assess their knowledge regarding
the use of universal (barrier) precautions for spe-
cific obstetric and surgical procedures. Participants
were questioned on their knowledge of the poten-
tial risk of transmission of blood-borne pathogens
such as HBV and HIV by occupational exposure.
Finally, participants were asked to rate (as impor-
tant or not important) what they perceived were
reasons for health care workers failing to comply
with universal precautions.
In the second part of the study, participants
were observed while performing procedures in the
labor and delivery and surgical suites. The partici-
pants were monitored by the study authors for the
use of appropriate universal barrier precautions
(specifically the use of gloves, eye protection,
gowns, and shoe covers). Criteria for appropriate
universal barrier protection to be followed for spe-
cific procedures were those dictated by the labor
and delivery universal precaution guidelines in ac-
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TABLE I. Barrier devices for specific procedures as
recommended by hospital infection control
guidelines
Eye Shoe
Procedure Gloves protection Gown covers
Pelvic exam X
Amniotomy X X X
Vaginal delivery X X X X
Cesarean delivery X X X X
Tubal ligation X X X
Gynecologic
surgery X X X X
cordance with hospital infection control recom-
mendations (Table 1). Procedures randomly ob-
served were pelvic exams, vaginal deliveries, and
surgical procedures (cesarean deliveries, tubal liga-
tions, and dilation and curettages). The level of
training, type of procedure performed, and compli-
ance with universal precautions were recorded for
each participant involved in an observed event us-
ing a standardized report form. Permission for this
study was obtained from Committee for the Pro-
tection of Human Subjects of the Medical School
and the School of Public Health.
The observations were made over a three-
month period (August through October, 1995).
Data were collected and analyzed using the Micro-
soft Access database (Microsoft Corporation, Se-
attle, WA). Statistical analysis by simple regression
analysis was performed using the True Epistat sta-
tistical program (Epistat Services, Richardson,
TX).
RESULTS
The anonymous questionnaire was administered to
a total of 61 participants: 30 residents and 31 medi-
cal students. The participants consisted of 20 resi-
dents doing post-graduate training in obstetrics and
gynecology (post-graduate years 1--4, 5 residents
from each year) plus 10 transitional and family
medicine rotating interns. Twenty-eight third-year
medical students performing their required clinical
clerkship and three fourth-year medical students
performing a sub-internship elective participated
as well.
An attempt was made to ascertain the partici-
pants’ knowledge of the risk of transmission of
HBV from exposure to an infected patient via a
needle stick. Only fourteen participants (23%) cor-
rectly identified the risk of acquiring HBV from
such an exposure. The commonly accepted risk is
30%.4 The majority (n 33, 54%) thought that the
risk of transmission was 5% (Table 2).
The same question was asked regarding poten-
tial transmission of HIV from exposure to an HIV-
infected patient via a needle stick. Fifty four par-
ticipants (89%) correctly identified the published
estimated risk of acquiring HIV from such an ex-
posure. The commonly accepted risk is less than
in 300 (0.30%) (Table 2).
The questionnaire next examined the partici-
pants’ knowledge of guidelines for the use of uni-
versal barrier protection as recommended by the
CDC. Participants selected the appropriate barrier
devices (gloves, gown, eye protection, and shoe
covers) to be used for specific procedures. The rec-
ommended guidelines for these procedures are de-
picted in Table 1. For all cases the participants
correctly identified the protective barriers recom-
mended and, in some instances, suggested the use
of barrier methods over and beyond recommended
guidelines (e.g., the use of shoe covers for amni-
otomy).
The next portion of the questionnaire examined
the perception of the participants regarding reasons
for lapses in universal barrier precaution use (Table
3). The study participants were asked to identify
reasons they thought health care workers did not
comply with universal precautions. Sixty-four per-
cent of the participants identified time constraints
as the major reason for not complying with univer-
sal precautions (n 39). The next most common
reason thought to account for a lack of compliance
with universal precautions was that they were "too
much trouble" (n 32, 52%).
Another reason for lack of compliance was that
the respondents thought that perhaps the health
care workers could identify whether or not a pa-
tient was infected (n 21, 34%). None of the par-
ticipants thought that cost was a reason for health
care workers not complying with universal precau-
tions.
After the questionnaires were collected, the par-
ticipants were then observed participating in the
various obstetrical and surgical procedures previ-
ously described. A total of 459 observations were
performed and recorded. Overall, the compliance
rate for all the procedures observed was 89%. A
closer look at this data shows that the highest corn-
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TABLE 2. Number of participants (residents and students) identifying the risk of transmission of hepatitis B
and human immunodeficiency virus (HIV) by needle-stick*
Risk of hepatitis B transmission Risk of HIV transmission
< I% 5% 30%* 100% < I%* 5% 30% 100%
Residents 7 18 5 0 24 5 0
Students 6 15 9 30 0 0
*Correct answer.
TABLE 3. Reasons study participants felt health care
workers do not comply with universal precautions
Time constraints (n 39), 64%
Too much trouble (n 32), 52%
Judged patient as not infected (n 21), 34%
Do not consider themselves at risk (n 14), 23%
Ignorance (n 9), 15%
Concerns about cost (n 0), 0%
pliance with universal precautions occurred with
pelvic exams (100%), followed by surgical proce-
dures (89%) and vaginal deliveries (83%). The
breakdown of compliance by procedure is de-
scribed in Table 4. Compliance (by type of barrier
device) appeared to be best for the use of latex
gloves (100% for all procedures). The most com-
monly neglected barrier was the face shield for eye
protection, used in only 67% of the procedures for
which it is recommended.
The data concerning compliance were analyzed
with regard to level of training of the participants
(Table 5). One hundred observations of medical
students revealed an overall compliance rate of
96%. The residents were observed a total of 359
times. Their overall compliance rate was 88%.
When the rate of compliance was analyzed by
years of experience it was noted that the compli-
ance rate was highest with interns (92%) and lowest
with the chief residents (78%). Compliance ap-
pears to decrease with each additional year of ex-
perience: first-year residents complied 92% of the
time, second-year residents, 89%, third-year resi-
dents, 84%, and fourth-year residents, 78%. Simple
regression analysis of this data reveals that indi-
vidual compliance was inversely related to the
years of experience. This finding was statistically
significant (r -0.9918, P 0.0009).
DISCUSSION
From the data collected in this study it would ap-
pear that the participants had adequate knowledge
of the risks of transmission of blood-borne diseases,
although their knowledge of risks of transmission
for HIV (89%) was greater than that for HBV
(23%). All the participants were knowledgeable re-
garding the appropriate universal precautions that
must be taken to prevent occupational exposure.
Having sufficient knowledge of how to prevent
occupational exposure does not appear to correlate
with appropriate compliance with universal precau-
tions. Although not optimal, the overall level of
compliance was 89%, which is greater than that
observed in similar studies performed in emer-
gency room and operating room settings. 14,1s,18 In a
similar study, Kelen et al. showed that strict com-
pliance with universal precautions in emergency
room settings occurred in only 44% of the cases,
dropping to 20% during episodes of profuse bleed-
ing.
is
The most common reason why the respondents
in our study might not have complied with univer-
sal precautions was time limitations. Indeed, others
have indicated that principle reasons for failure to
comply with universal precautions were time con-
straints and the hindrance of universal precautions
in performing a specific task. 18 It is possible that
the Occupational Safety and Health Administration
(OSHA) law mandating universal precautions, as
well as increasing knowledge about occupationally
acquired illnesses, improved the compliance in our
study.
Another reason the study participants identified
as a possible excuse for not following universal pre-
cautions would be the ability of the health care
worker to identify patients at high risk for infec-
tion. Unfortunately, this has already been shown to
be an unreliable method of identifying patients
with HIV infection,e
It is also noteworthy that the level of compliance
was inversely proportional to the level of experi-
ence of the participant. Although there is no clear
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TABLE 4. Observed compliance with universal precautions by procedure
Universal precautions
Face
Procedure Observations Gloves Gown shield Booties
Overall
compliance
Pelvic exams 104 100% NA NA NA 100%
Deliveries 163 100% 87% 67% 79% 83%
Surgeries 192 100% 98% 66% 90% 89%
Total 459
NA, not applicable.
TABLE 5. Observed compliance with universal precautions by level of training
Level of training Observations Overall
Compliance
Gloves Gown Shield Booties
Medical students 100 96%
Postgraduate year 144 92%
Postgraduate year 2 70 89%
Postgraduate year 3 62 84%
Postgraduate year 4 83 78%
Total observations 459
100% 99% 91% 95%
100% 99% 76% 92%
100% 94% 80% 83%
100% 94% 80% 83%
100% 92% 53% 67%
reason for this finding, an increasing level of con-
fidence leading to a false feeling of invulnerability
or just plain laziness may have contributed to non-
compliance with universal precautions.
There are some intrinsic problems with the
study itself. Ideally, the participants would have
been approached immediately after being observed
and questioned as to why they did not comply with
universal precautions. This would have given the
study authors more information regarding the lack
of compliance. However, it was felt that this ap-
proach would skew the results, i.e., participants
would comply with universal precautions to escape
being questioned by the observers. Despite at-
tempts not to influence the participants’ compli-
ance with universal precautions, it is possible that
the presence of the observer influenced partici-
pants’ compliance with universal precautions. Par-
ticipants did see the observers present, although
they were not knowledgeable as to why the observ-
ers were in the room.
As the risk for exposure and potential infection
with disease continues for health care workers, it is
essential that they take measures to protect them-
selves. Despite knowledge regarding the potential
for infection and mechanisms to prevent these in-
fections, health care workers are not as compliant
with universal precautions as they need to be. Fur-
ther education regarding universal precautions,
stricter observation for compliance, and potential
penalties for participants who do not comply will
be necessary to bring compliance rates with uni-
versal precautions to acceptable levels.
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